latter as a sensation of constriction or weight in the chest, and a difficulty in the performance of respiration. The breathlessness, or dyspnoea, in each of these diseases is, no doubt, dependent on defective aeration of the blood, caused either by insufficient contact of air with the bloodvessels in the pulmonary vesicles, or by insufficient movement of air in the air-passages. Insufficient contact occurs, for example, when the air vesicles are filled with liquid or semiliquid contents, and it is clearly a cause that is to some extent productive of the dyspnoea of bronchitis in many of its forms and stages, as well as of the dyspnoea of several other diseases of the lungs. Insufficient movement of air occurs when the calibre of the air-passages is reduced, or when from any cause the expansion or retraction of the chest is impeded; and this imperfect movement of air is usually recognised as a cause of the dyspnoea that occurs in both asthma and bronchitis.
Asthma.
The symptoms of asthma are, indeed, typically those that are to be associated with imperfect movement of air. They have been thus described by Riegel :x?" The patient having gone to bed perfectly well, is suddenly awakened in the night, while sleeping quietly, by an intense sense of oppression and anxiety. Breathing is very laborious, and the respiration is attended with audible whistling and rattling, and the dyspnoea rapidly increases to an excessive degree. The cyanosis increases from minute to minute, the face becomes bluish-red and turgid, the eyeballs protrude, the patient supports himself on both arms to struggle powerfully for air, and the face becomes bathed in perspiration. The patient can no longer get his breath in the recumbent position, and often assumes the most varied attitudes in order to appease in a measure his craving for air. . . . Soon the patient hurries to the window to struggle for a mouthful of fresh air. In spite of all this, he does not appease his craving for air, even by the forcible action of all his auxiliary muscles. The paroxysm continues at its height for a long time?one, two, or more hours?and then it gradually subsides. The respiration becomes easier again, the cyanosis disappears, the patient gradually feels freer and freer, and then drops off into a quiet, deep, uninterrupted sleep." Now, what is the cause of this intense and distressing dyspnoea?
No anatomical lesions are found which are sufficient to account for it. It is regarded as a functional disorder produced by alterations in normal physiological conditions, or by temporary structural changes which disappear with the asthmatic paroxysm.
Speculation has been active, however, in advancing hypotheses regarding the nature of the functional or temporary structural disturbances which so obviously produce an obstruction to the movement of air along the respiratory passages. Setting aside the THE DYSPNCEA OF ASTHMA AND BKONCHITIS, theories that were originated previously to the discoveries of Leennec and Auenbrugger in physical diagnosis, when asthma was a term applied not only to pulmonary dyspnoea, but also to the dyspncea of diseases of the heart and large bloodvessels, of the pleura, glottis, stomach, and other organs and parts of the body remote from the lungs, it is probable that the first certain and firm basis of knowledge as to its causation was supplied by the demonstration by Reisseissen,1 Prochaska, and Kolliker, of the existence of a muscular structure in the bronchi. The demonstration of the contractile power of this muscular structure by Williams2 and Longet,3 amply confirmed by the subsequent experiments of Paul Bert4 and others, led to a revival of the old and, for a time, discredited view, that asthma is produced by a spasmodic affection of the muscles and nerves of respiration. The asthma convulsivum of Willis then became the asthma of bronchial spasm of Cullen, Romberg, Bergsen, Trousseau, and Salter; and for more than half a century was the generally accepted doctrine, notwithstanding the enunciation of other theories, usually of a purely speculative character, such as those of Todd, Br4e, Budd, Walshe, and others.
The most formidable attacks made on the theory of bronchial spasm, however, were probably those of Wintrich, in 1854, and of Weber, in 1872 ; as the important hypothesis of Leyden,5 that the asthmatic paroxysm is produced by irritation of the vagus terminations in the bronchi, by minute sharp-pointed crystals, involves as an explanation of the paroxysm a reflex spasm of the bronchial muscles.
Wintrich6 denied that spasmodic contraction of the bronchi is possible, and maintained that the only explanation consistent with the phenomena is to be found in tonic spasm of the diaphragm alone, or of the diaphragm and muscles of respiration together. He was led to adopt this theory from the results of some experiments which appeared to show that the bronchi did not contract under stimulation, and from a belief that the enlargement and hyper-resonance of the lungs, which nearly all observers had recognised during the paroxysm of asthma, could not be explained by spasm of the bronchial muscles. His opinions were supported by Bamberger,7 who further pointed out that in a few cases of asthma the lower limit of hepatic dulness remains unchanged during both expiration and inspiration, at the line of deep inspira-1 Ueber den Bau der Lungen. Berlin, 1822. tion.
Wintrich's opinions and statements have not remained unchallenged. The most damaging criticisms they have sustained have been from Biermer,1 who justly occupies the position of being one of the ablest supporters of the old theory that asthma is caused by spasm of the bronchial muscles. Biermer has the further merit of having prominently shown that asthma is characterized by ex- piratory dyspnoea, which distinguishes it from the dyspnoea of obstruction in the larger air-passages, where the embarrassment is more decidedly during inspiration. He endeavours to prove that spasm of the bronchi is able to cause enlargement of the thorax, increased percussion resonance over the lungs, descent and restricted movements of the diaphragm, and relative difficulty of expiration, as contrasted with inspiration; and thus he apparently succeeds in advancing a sufficient explanation of the phenomena of asthma.
The other most formidable opposition which the doctrine of bronchial spasm has encountered may, for convenience, be associated with the name of "Weber, although his theory seems to be but a modification of that previously advanced by Traube. Weber2 ascribed the asthmatic attack to a sudden congestive thickening of the bronchial mucous membrane through the agency of vasomotor nerves, and he compared the changes that were thereby produced to the local swelling and abnormal secretion of the nasal mucous membrane, which in many persons are produced by catarrh. In so far as the causation of the asthmatic dyspnoea is concerned, this theory also agrees with the old supposition that the retrocession of certain cutaneous eruptions is productive of asthma, revived in more modern times by Waldenburg,3 in his so-called herpetic asthma, and also by Sir Andrew Clark,4 in a paper published last year on the theory of bronchial asthma.
The three explanations of the production of the asthmatic paroxysm, which seem at the present time to be maintained more than any others, are, therefore, embodied in the theory of bronchial spasm, in the theory of spasm of the diaphragm, associated, or not associated, with spasm of the other ordinary or extraordinary muscles of respiration, and in the theory of constriction of the bronchial tubes by swellings of a hypersemic, herpetic, or urticaria-like character.
The existence of these contending theories is a sufficient proof of the difficulties that are encountered in explaining the dyspnoea of asthma. The observations of symptoms, the assistance that has been derived from advancements in the physiology of the respiratory and nervous systems, and the great increase in knowledge On auscultating the front of the chest, it was found that expiration was markedly prolonged, and that both inspiration and expiration were accompanied with cooing, whistling, and creaking r&les, and with occasional medium crepitations.
At 1 55' p.m. she began to inhale 10 minims of nitrite of amyl placed on blotting-paper at the bottom of a small glass tumbler, and she continued inhaling for about one minute and fifty seconds, the chest being continuously auscultated during the observations. At 1 56' 30", the face was flushed, and the pulse was 120 per minute.
At 1 57', the cooing, whistling, and creaking rales had entirely disappeared, and the patient spontaneously remarked that her breathing was easier, and that the sensation of tightness had disappeared from the chest.
At 1 58', the rales had returned, but as yet to only a slight extent; the breathing had become more difficult, and the pulse was 95 per minute.
At 2 4', the pulse was 96, and the respirations 28 per minute, while the breathing was as difficult, and the r&les as loud and continuous as they had been before the inhalations.
From 2 6' to 2 7' she again inhaled nitrite of amyl.
At 2 6' 30", the face was flushed.
At 2 6' 45", the flushing had increased, the r&les in the chest had entirely disappeared, and the patient stated that the breathing was perfectly easy.
At 2 6' 50", the pulse was 122, and the respirations 30 per minute, whi1*1 the breath sounds were still unaccompanied with r&les. (Figs. 1 to 12 ). They show, in a very remarkable manner, a coincidence between the fall of blood tension and the cessation of the dyspnoea and auscultatory phenomena, and also between the return to the original state of the blood tension and the reappearance of the dyspnoea and auscultatory phenomena. As the lowered blood tension is accompanied with acceleration of the heart's contractions, it can only be accounted for by the dilatation of bloodvessels.
Nitrite of Amyl Inhaled during nearly Two Minutes. At 3 15' a.m., the patient was propped up in bed, breathing with great difficulty and showing signs of much distress. This difficulty was felt both in the act of inspiration and of expiration, but it was rather more in that of expiration, or, as the patient described it, " it was worse to get the breath out." There was also loud wheezing. A small quantity of sputum had been expectorated, which was tenacious and of a yellowish colour.
At 3 20', on auscultation, rhonchi and sibili were heard during inspiration and expiration over both sides of the chest, but rather louder over the right than the left side. The pulse was 96 and the respirations were 22 per minute. The relation of inspiration to expiration was f : 1| on both sides.
At 3 26', ten minims of a 25 per cent, alcoholic solution of nitrite of ethyl, mixed with two drachms of water, were taken by the patient.
At 3 26' 30", patient said he was " not so ill."
At 3 28', at both the right and the left sides, there were-rhonchi with expiration, sibili had disappeared, and no accompaniments were heard with inspiration. The time-relation of inspiration to expiration was even on the right side, 1:1; and on the left, f: 1. At 3 31', the pulse was 89 and the respirations were 24 per minute.
At 3 35', at both sides, a short rhonchus was heard with inspiration, but nothing with expiration. There was also only slight wheezing, and the patient exclaimed, " I'm almost quite easy now." At 3 36' 30", both sides of the chest were entirely free from accompaniments. The time-relation of inspiration to expiration was at the right side, 1\: 1; and at the left side, 1: f.
At 3 41', the pulse was 72, the respirations were 24 per minute, and the breathing was still quite clear and free from accompaniments.
At 3 51', the patient remarked that he was " quite easy," and had " no difficulty in the least" with his breathing; on auscultation, no accompaniments were anywhere to be heard; there was no wheezing; and the time-relation of inspiration to expiration was 1: f. The chest was frequently auscultated from this time until 4.50 a.m., and the breathing was always found to be soft and vesicular in character, and to be entirely free from rhonchi or sibili, while during the whole of this time the patient remained entirely free from dyspnoea.
At 4 52', slight wheezing reappeared, the pulse was 72 and the respirations were 20 per minute; and the time-relation of inspiration to expiration was, at the right side, 1: li ; and at the left side, At 1 11', the conditions were the same as at 1 6'.
At 1 14', patient said he felt" quite free" in his breathing. The pulse was 72, and the respirations were 20 per minute.
At 1 18', the patient said the breathing was "soft as if it was oiled." There were no accompaniments on auscultation; the wheezing had quite disappeared; and the time-relation of inspiration to expiration was, on both sides, 1^: 1|.
The patient was not again examined until 2 a.m. In the interval he had remained perfectly well, and free from any difficulty of respiration. On auscultation, the breathing was everywhere vesicular in character and without any accompaniment. The pulse was 64, and the respirations were 21 per minute. On the same day at 1 p.m., the breath sounds were also perfectly normal; there was no dyspnoea, and the time-relation of inspiration to expiration was 2: 1?.
Observation V.?This patient when suffering, on another occasion, from a severe paroxysm of asthma, was treated with nitrite of sodium. The paroxysm began to manifest itself at about a quarter to two in the morning of the 30th of December 1886.
At 2 54' a.m., he was sitting up in bed in great distress, suffering from a sense of great straining in the epigastrium, and he was wheezing as loudly as before the other observations that have been described. Sputum of a very tenacious character and somewhat blood-stained was being expectorated with great difficulty. The pulse was feeble, intermittent, and extremely varying in volume. At 3 17', the pulse was 72 per minute, and rather more intermittent than formerly, and the respirations were 26 per minute.
At 3 20', the patient continues to " feel nothing at all." At 3 28', the breathing was -soft on both sides without any accompaniment. The time-relation of inspiration to expiration was at both sides, 1:1. The pulse was 79, and the respirations were 25 per minute.
At 3 51', the conditions were the same as at last note.
At 3 53', the breathing was still absolutely clear and soft. The time-relation of inspiration to expiration was at the right side l h-i ; and at the left side, 1|:
At 4 7', the condition of respiration was the same. At 4 26', the breath sounds were perfectly soft and normal. The pulse was 72, and the respirations were 21 per minute. The timerelationship of inspiration to expiration was at the right side, 1|: 1; and at the left side, 1: f.
The observations were now interrupted until 5 53' a.m., when it was found that slight wheezing was again audible, and that over both lungs occasional and slight rhonchi and sibili were present. The At 1 50', the above sounds were only occasionally heard, and the patient said he "feels as free as ever he was;" and his appearance was again that of ease.
At 2 2', 2 14', 2 27', and 2 44', the auscultatory phenomena continued as at last note. At 2 14', the pulse was 106 and the respirations were 24 per minute ; and at 2 27', they were 80 and 25 per minute respectively.
At 2 58', the time-relation of inspiration to expiration was, at the right side, 1:1; and at the left side, \\ : 2 J. Almost immediately afterwards, the patient felt some peculiar sensations, which he described as "the medicine going all over him and making him feel queer." In the course of a few minutes the dyspnoea was relieved, the rhonchi and sibili had entirely disappeared, and the respiratory movements were more full and more easily performed. The patient soon lay down on the bed and seemed disposed to sleep.
The pulse showed the following characters at thirty minutes, at one hour, and at one hour and a half after the nitrite had been administered. (Figs. 14, 15 , and 16.) The chest was frequently auscultated, and it was found to remain free from rhonchi and sibili during two hours succeeding the administration. After this time rhonchi were again heard, but only in a subdued form. The patient, however, was so greatly relieved in his breathing that he slept whenever he was left undisturbed, and he remained free from dyspnoea all night.
At two hours and at four hours after the administration, the pulse possessed the characters represented in the next two tracings. (Figs Bhonchi by-and-by added themselves to the sibili, until at 1 30', or thirty-three minutes after the administration, the auscultatory phenomena had returned to very much the same condition as they had been before the patient had received nitrite of amyl. The pulse tracings show that the effects on the circulation were of much longer duration than on the dyspnoea and its associated auscultatory phenomena.
Observation XII.?In the next observation, the fourth in bronchitis, the effects of nitrites in bronchitis accompanied with an adhesive and scanty sputum are illustrated.
The patient, Alexander G., 49 years of age, had suffered, at intervals, for fifteen years before his admission into the Eoyal Infirmary, from bronchitis. Each attack was referred by him to a special " wetting" which he got while following his occupation as a shepherd. He had also had a long experience of rheumatic pains. He was a tall, well-built man; and his chief complaints were breathlessness, cough, frequently occurring in paroxysms of great severity, and great difficulty in expectoration. The lungs were found to be emphysematous, and to be affected with extensive bronchitis associated with a scanty, glairy sputum of small quantity. Nitrites were on many occasions administered to this patient, but the details of only two of these administrations will be here given: the first with nitrite of sodium, and the second with nitrite of ethyl.
On the 28th of November 1885, on examining the chest at 1 6' P.M., sibili, now and then varied with rhonchi, were heard almost continuously with inspiration and expiration. The pulse was 56, and the respirations were 16 per minute.
At 1 9' 15", one grain of nitrite of sodium, dissolved in about a drachm of water, was given to the patient.
At 1 10' 10", the sibili and rhonchi had entirely disappeared, and the breathing was no longer difficult. From this time until 1 52', a period of forty-two minutes, frequent examinations of the chest showed that the breath-sounds remained absolutely free from rhonchi or sibili.
At 1 52' 30", however, faint sibili were heard at the end of expiration, and the patient said his breathing was "beginning to close up again."
At 1 55', sibilus was frequent with expiration at the right side. At 1 63', rhonchus was present at both sides, and the breathing was as difficult as it had been originally.
Observation XIII.?An observation on this patient with nitrite of ethyl was made on the 24th of November 1885.
At 10 40' A.M., it was found that over both lungs inspiration and expiration were accompanied with nearly continuous sibili, the pulse being 63 per minute.
At 10 42', two drachms of spiritus aetheris nitrosi (Phar. Brit.), estimated by an analysis to contain nearly two minims of nitrite of ethyl, were given to the patient.
At 10 43', he said his breathing was easier.
At 10 45', the sibili had entirely disappeared. The respiratorysounds remained absolutely free from accompaniments until 12 noon, or for a period of an hour and a quarter.
The cliest was not again examined until 12 30', and then rhonchi were heard with inspiration and sibili with expiration. When the observation I wish now to describe was made, he had comparatively slight dyspncea?the chief evidence of which was merely a sensation of weight and tightness in the chest.
At 1 20' p.m., on the 12th of February 1887, it was found that at the right side inspiration was harsh, and accompanied with several coarse crepitations, and with occasional rhonchus; while the latter half of expiration consisted of a loud rhonchus. At the left side the conditions were the same, except that there were no crepitations, and that sibili and rhonchi occupied the whole period of expiration. There was no expectoration, nor had there been any during the previous two hours. The pulse was 75, and the respirations were 20 per minute.
At 1 30' 30", he received ten minims of a 10 per cent, solution of nitrite of sodium (1 gr.) diluted with a drachm of water.
At 1 33', at the left side there were a few crepitations with inspiration, but no accompaniments with expiration; and at the right side the breath sounds were absolutely clear. The patient stated that the sensations of weight and tightness had disappeared from his chest, and that his breathing was " quite easy." At 1 34', the conditions of the breathing and of the breath sounds remained the same as at 1 33'.
At 1 35', however, slight rhonchus was heard during a part of inspiration and of expiration over both lungs, and the patient said the breathing was " not quite so clear." At 1 36' 30", he said the breathing was again " clear," and it was found that there were no longer any rhonchi at the left side, and only on occasions a slight rhonchus with inspiration at the right side.
At 1 37', and at 1 38' 30", both sides were entirely free from any other accompaniment than a few crepitations, and the breathing was entirely unembarrassed. At 1 42' to 1 46', brief rhonchi were occasionally heard with expiration, sometimes at the right, and at other times at the left side.
At 1 47' to 1 55', the breath sounds were again entirely free from rhonchi and sibili, and there was no dyspnoea.
At 1 57', rhonchi were occasionally heard with inspiration and expiration at the right side.
At 1 59', they had again disappeared, and they continued to be absent until 2 5', when again a rhonchus or sibilus was heard at one or other side, and with either inspiration or expiration. No further change occurred until 2 13', when these accompaniments were found to have disappeared, and they had not again returned at 2 40', when the observations were stopped. While the accompaniments were absent there was absolutely no feeling of weight or tightness in the chest.
The effects on the pulse tension were rather slowly developed, but, as the three subjoined tracings show, they had not disappeared at the conclusion of the observation. There had been neither cough nor expectoration during the whole time following the administration of the nitrite.
The last observation I propose to describe affords an illustration of the effects of a nitrite in bronchitis accompanied with profuse watery expectoration.
Observation XV.?The patient, Mary B., 30 years of age, became ill with bronchitis four months before her admission into the Royal Infirmary, in December 1886. She suffered, on admission, from palpitation, dyspnoea, and a frequent cough, with much watery and frothy expectoration. There was no disease of the heart, nor marked emphysema.
On the 16th of December, at 1 52', rhonchi were heard profusely over all parts of the front of the chest, along with numerous small and medium crepitations.
At 1 54', she received two minims of nitrite of amyl in one drachm of water.
At 1 57", there were no rhonchi or sibili heard anywhere, and the patient stated that her breathing was much easier. At 2 2', the auscultatory phenomena and the breathing were the same as at 1 57'.
At 2 5', however, rlionclii were heard at the right side, though only rarely. They, however, gradually became more frequent, and the breathing slowly reacquired its former dyspnceic character.
Including those that have now been described, sixty-one observations were made in bronchitis, of which detailed records have been preserved. In forty-eight of them the nitrite administered succeeded in removing every vestige of rhonchus or sibilus for various periods of time. In ten these sounds were lessened in their amount, but they were not altogether silenced. In only three the effects were either extremely slight, or altogether negative. The sixty-one observations were made on twenty-five patients suffering from bronchitis.
Whenever rhonchi or sibili associated with any sensation of dyspnoea were removed, the previously existing dyspnoea disappeared, or became much less marked during at least the time when the rhonchi and sibili were absent or lessened; but when nitrites failed to silence or to reduce the rhonchi or sibili they also invariably failed appreciably to lessen the dyspnoea.
It seems to me that the demonstration is complete that the dyspnoea of bronchitis, when associated with rhonchi and sibili, is mainly produced by the conditions of the bronchial tubes which produce the rhonchi and sibili. was not prominent. The production of the white spot in the centre of the wheal had been a point of discussion. It was originally supposed to be due to pressure from the periphery to the centre, driving out the blood and causing the blanched appearance. Gull raised the question that it might be due to spasm of the small bloodvessels driving the blood out of the wheal. If so, the spasm was a very slight one.
On that ground they must lay aside the view that urticaria and asthma were co-relative phenomena. The 
